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ABSTRACT. Resilience is emerging as a promising vehicle for improving management of social-ecological systems that can potentially
lead to more sustainable arrangements between environmental and social spheres. Central to an understanding of how to support
resilience is the need to understand social change and its links with adaptation and transformation. Our aim is to contribute to insights
about and understanding of underlying social dynamics at play in social-ecological systems. We argue that longstanding indigenous
practices provide opportunities for investigating processes of adaptation and transformation. We use in-depth analysis of adaptation
and transformation through engagement in participatory action research, focusing on the role of cultural and social practices among
the Guna indigenous peoples in Panama. Our findings reveal that cultural practices facilitating leadership development, personhood
development, and social networking are critical for enabling both adaptation and transformation. Further, we argue that Guna ritual
practice builds additional skills, such as critical self-reflection and creative innovation, that are important for supporting the deeper
changes required by transformation.
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INTRODUCTION
Challenges such as climate change (Richardson et al. 2009), high
levels of environmental degradation (UNEP 2009), and peak oil
consumption (Kerr 2007) all indicate that the current relationship
between the social and environmental spheres is becoming
unsustainable. Sustainability science is using the concept of
social-ecological resilience and its associated tools and
approaches to understand and influence this relationship (Folke
et al. 2002, Turner 2010). As Marshall et al. (2009:904) observed,
“[r]esilience is an important concept that is emerging to guide and
support more inclusive approaches to the management of
combined social and ecological systems” (following Ludwig et al.
1997, Berkes and Folke 1998). Social-ecological resilience is
fundamentally about people and nature operating as
interdependent systems (Berkes et al. 2000, Folke et al. 2010). This
is true for local communities and their surrounding ecosystems,
but it is increasingly being recognized as necessary at national,
regional, and international scales.  
Although the idea of resilience is now used in multiple fields, its
meaning remains contested (Bahadur and Tanner 2014, Brown
2014). Common resilience concepts include capacity,
connectedness, adaptation, and feedback (Brown and Westaway
2011). These concepts highlight that social change, i.e., people
and institutions changing norms, behaviors, and relations, is
essential for social-ecological system (SES) resilience (Folke et al.
2010). Moreover, social change within SESs is often referred to
in two forms: adaptation and transformation. Adaptation
recognizes the capacity of the social actors involved in an SES to
learn, combine experience and knowledge, and adjust social
behavior to maintain a resilient system in the face of changing
internal and external forces (Berkes et al. 2003, Walker et al. 2004,
Folke et al. 2010). This is also referred to by some as incremental
adaptation (Kates et al. 2012, Park et al. 2012). In contrast,
transformation can be seen as a larger intentional change that
creates a fundamentally different system when ecological,
economic, or social structures make the existing system untenable
(Gunderson and Holling 2002, Walker et al. 2004, Folke et al.
2010). Distinguishing between these two levels of change and
learning how to move toward more transformative change are
now part of central debates and policy processes within the field
of climate change adaptation (Kates et al. 2012, Preston et al.
2013, Mimura et al. 2014).  
The results of these SES changes manifest in interlinked social
and ecological subsystems. Consequently, deepening our
understanding of good management will require closer
collaboration between social and ecological disciplines. This
requires us to engage with the challenges inherent in integrating
the social and the ecological (Allen et al. 2014) through a better
balance of research effort. For resilience in particular, Armitage
et al. (2012) remind us that the ecological dimensions have been
more influential in practice and better theorized than the social
ones. Early work on social aspects of resilience (e.g., Adger 2010)
focused mainly on the institutional and structural aspects of
societies and their relationship to environmental management.
Recent reviews of the human aspects of resilience highlight gaps
and flaws in current thinking (Davidson 2010, Pelling and
Manuel-Navarette 2011, Cote and Nightingale 2012, Brown
2014). These criticisms highlight inadequate understandings of
the multiple dimensions of power and agency in SESs (Buikstra
et al. 2010, Berkes and Ross 2013, Brown 2014). Further, some
note a lack of normativity in the application of resilience thinking,
along with a failure to address trade-offs and build equitable
solutions (e.g., Bhadur and Tanner 2014). There is greater need
to ask, and answer, the question “resilience for whom?” (Lebel et
al. 2006, Leach 2008).  
Within the broader call to understand social dynamics in SESs is
the need to introduce a cultural perspective (Head 2009, Crane
2010, Davidson 2010, Brown and Westaway 2011). As Rotarangi
and Russel (2010) argue, culturally sensitive methodologies for
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exploring resilience concepts are particularly important when
working with marginalized communities such as indigenous
peoples. Equally, scientific practice can benefit from working with
the transdisciplinary frameworks of indigenous peoples (Allen et
al. 2009).  
We presents insights gained from adopting a cultural perspective
to understand resilience and the associated social dynamics of
SESs. We use the Guna indigenous community-based approach
to governance as a case study. Because such processes are the
product of coevolutionary relationships and are guided by an
indigenous worldview, they are holistic in nature and embody the
need for collective endeavor and adaptation. Collaboration and
adaptation are required for dealing collectively with uncertainty
and complexity (Armitage et al. 2009), and are also fundamental
to many indigenous processes (Berkes and Berkes 2008). We
introduce the indigenous Guna[1] people of Panama as an example
of a people that live embedded within an interlinked SES.
Findings from participatory action research (PAR) are presented
to highlight the use of social and cultural process lenses to
understand and support adaptation and transformation and,
hence, resilience in SESs.
CHANGE, ADAPTATION, AND TRANSFORMATION IN
SOCIAL-ECOLOGICAL SYSTEMS
SESs are complex adaptive systems (CASs) characterized in terms
of connections and patterns of relationships, historical (path)
dependency, emergent behavior, and limited predictability (Byrne
1998, Cilliers 1998, Anderson and McDaniel 2000, Levin 2003).
Theories about CASs remind us that such systems are not
deterministic, predictable, and mechanistic, but rather are
evolving and self-organizing with feedbacks between multiple
parts and scales. Accordingly, understanding and managing
change from this dynamic view of SESs are essential aspects of
understanding and therefore maintaining resilience (Folke et al.
2010).  
The internal dynamics of change in SESs are often described in
terms of adaptation and transformation. Adaptation is the
“capacity of a SES to learn, combine experience and knowledge
and adjust its responses to changing external drivers and internal
processes” (Folke et al. 2010). Adaptive capacity enables a system
to retain the same structure and functions in the face of change.
Adaptation, therefore, is related to coping with variability (Berkes
and Jolly 2002, Adger et al. 2005) to maintain a certain internal
state and relies on collective processes for facilitating learning and
change. Transformational change, by contrast, is the ability to
change to new arrangements when the current state is no longer
viable. Transformation is understood as a change such that “what
emerges is fundamentally different from what went before” (Gass
2010; Brookfield 2012:131). Adaptation and transformation are
intimately linked within SESs; adaptation at one level may lead
to a transformation at another level. The multiscalar nature of
these changes makes it hard to distinguish clearly between
adaptation and transformation (Pelling 2011).  
Developing a direction and culture for change that underpin both
adaptation and transformation for improved environmental
management is not easy. Such change may upset beliefs and habits,
and is therefore difficult to facilitate (Michael 1995). Argyris et
al. (1985) point out that individuals and organizations can resist
change, or learning, by preventing open dialogue and the
integration of new information that may challenge their existing
worldviews, including their values, assumptions, and paradigms.
For transformative change in particular, people must become
cognizant of their own and others’ mental models to reflect
critically upon them (Pelling 2011). Attaining the levels of critical
reflection required for deep change to reorganize an SES is
particularly difficult for contemporary societies. The challenges
faced in supporting both adaptive and transformative change in
SESs are not only technical, but also organizational, social, and
psychological (Walters 1997, Gregory et al. 2006, Allen and
Jacobson 2009, Huitema et al. 2009).  
In response to these challenges, the social and human agency
aspects within social-ecological governance models are receiving
more attention. For example, adaptive governance (Dietz et al.
2003, Olsson et al. 2004, Folke et al. 2005) focuses on the processes
that support social learning and identify collective action,
leadership, networks, and institutional arrangements as
important features. They distinguish transformational change by
emphasizing that surprise and crises, often externally driven, are
important conditions for bringing about deeper structural
change, whereas the ability to use social memory and other aspects
of social capital enable the internal response. Understanding such
human dimensions of change can be enhanced through
multidisciplinary insights (Leach 2008, Brown and Westaway
2011). Further, the way responses are envisioned and enacted
within the system must reflect and engage with the values,
contexts, and cultures of each community, thus enabling a
normative interpretation of change. This calls for more situated
studies of the key features that underpin SES adaptive behaviors.  
The use of indigenous knowledge systems in environmental
management underscores the way that the social and ecological
are linked in physical, temporal, and spiritual ways. These links
raise important considerations for those concerned with the social
and human agency aspects of managing adaptation and
transformation. These are particularly relevant if  indigenous
knowledge about the environment is viewed as a system through
which indigenous peoples understand and engage in the world
(Raffles 2002). Indigenous knowledge systems often characterize
people, animals, plants, and other elements of the universe as an
interconnected and interdependent network from which social
relations and obligations arise (Roberts et al. 1995, International
Council for Science 2002, Boilat et al. 2013, Holmes and
Jampijinpa 2013). Moreover, as Allen et al. (2009) point out, goals
that focus and drive indigenous engagement with the environment
are typically long-term and are often intergenerational. These
underlying worldviews create a particular context within which
our understanding of how to manage SESs is embedded.  
In spite of the opportunity that work with indigenous peoples
presents for understanding adaptation and transformation, a
recent Special Feature in this journal on integrating indigenous
ecological knowledge with science (see Bohensky et al. 2013)
illustrates that little emphasis is placed on exploring this
knowledge within its cultural and spiritual context. We argue that
the historical experiences of indigenous peoples that have
coevolved with ecosystems provide opportunities to explore how
relationships between societies and nature may be managed
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toward social-ecological resilience and sustainability, and can
usefully inform change, both adaptation and transformation,
across scales from the local to the global.
RESEARCH CONTEXT
The Comarca Guna Yala was the focus of this PAR endeavor.
Guna Yala was the first semiautonomous indigenous territory of
the Guna people to be established in Panama in 1954 and is made
up of the San Blas Archipelago, which contains more than 400
coral islands and a forested strip of land from the Caribbean coast
to the continental divide (Archibold and Daley 1993). This
biocultural territory (Apgar et al. 2011) supports high levels of
biodiversity in both its terrestrial and marine ecosystems. It
maintains largely intact rainforest (Ventocilla et al. 1995) and
more than 80% of the coral diversity of the entire Caribbean
region of Panama (Guzmán 2003). The Guna peoples today still
depend largely on agriculture, fishing, hunting, and gathering for
their livelihoods. Increasingly, this once-isolated region of
Panama is more connected to the world through improved
transportation into the territory and upgraded telecommunications
systems. As a result, subsistence activities are now supplemented
with revenue-generating activities such as the sale of some marine
species (Castillo and Lessios 2001), small ecotourism businesses
(Snow and Wheeler 2000), and sale of crafts (Tice 1995).
Increasingly, many Guna are traveling and living outside their
territory to gain access to better formal education and jobs.  
Despite these shifts in livelihood activities and the modernizing
narrative, the Guna continue to demonstrate high levels of social
cohesion and village life, which is still largely managed through
their traditional governance mechanisms (Chapin 1991, Howe
2001, IWGIA 2006). These characteristics make the Guna
indigenous approach a good case study for our purposes. The Bab
Igar is the Guna cultural and spiritual framework that guides
engagement and participation of people in the world, and informs
Guna governance practice. Bab Igala or Way of the Great Father
(Bab refers to the Great Father, the cocreator of the world, and
Igala or Igar means a path or a way) is also known as Anmar
danikid igar (the story of where we come from; Wagua 2000). It
is a compilation of stories that together make up a dynamic system
of interpreting the world based on oral processes. Within them is
the creation story of the Guna, which is similar to that of other
indigenous peoples, in which the Great Father, the sky, and the
Great Mother, the earth, procreated to produce life (Rose 2005).
This view of the Guna as descendants and protectors of Mother
Earth emphasizes identity and purpose.  
The Bab Igar is promoted and continues to evolve through a
combination of recounting stories through chanting by chiefs and
interpretation and analysis by interpreters during communal
gatherings (Howe 2002). In such an interconnected view of the
world, all things and beings are part of one system, and all
material things have burba, i.e., life or spirit. Plants, animals, rocks,
minerals, and people all have burba. This whole-system view
emphasizes a fundamental connectedness and relationship, and
promotes continued reflection on identity and purpose in the
world. The Guna spiritual framing explicitly connects people to
the earth and guides all collective decision-making processes
within their communal gatherings.  
Today, Guna Yala is governed through two overarching
institutions that were created by the Guna through historical
negotiation and resistance to the colonizing forces (Howe 1998,
Wagua 2007). The Congreso General Guna is their political and
administrative institution, whereas the Congreso General de la
Cultura is the highest cultural and spiritual authority of Guna
Yala. Each of the 49 communities that form part of the territory
participates directly in the assemblies of their general congresses,
which mirror the governance processes used in communities.
These collective governance processes at both the community and
Comarca levels are the vehicles for enacting and guiding the
relationship between the social and environmental spheres of their
territory.  
The Guna provide an informative case through which to
understand how indigenous social and cultural practice supports
adaptive and transformative change. This is particularly because
of their unusual situation of ongoing indigenous occupation of
ancestral land and the relative success they have shown in
continued adaptation through their collective governance.
Further, the semiautonomous indigenous territory of Guna Yala
can be analyzed as a bounded system through which interactions
between the sociocultural and biophysical realms can be seen as
organic and self-organizing processes within an SES.
RESEARCH DESIGN AND METHODS
The main objective that guided this PAR study was to build
understanding of the underlying social and cultural processes that
foster Guna adaptive capacity and their relationship to
endogenous development of the biocultural territory of Guna
Yala (Apgar 2010). Cote and Nightingale (2012:484) argue that
understanding dimensions of power and agency in social-
ecological resilience requires understanding “situated systems
and the cultural and political categories of specific context.” The
study of Guna cultural and social practices and processes did this
through a PAR approach, which enables a collaborative process
of inquiry seeking to answer questions and address real-life
concerns in context (Reason and Bradbury 2008, Allen et al.
2014).  
The inquiry process used both primary and secondary sources of
information. Care was taken to triangulate across these different
inquiry methods to ensure rigor (Apgar 2010). A specifically
formed reflection group made up of Guna leaders and scholars
engaged in iterative discussion cycles to collectively build
conceptual clarity around the complex field of adaptive capacity
in the Guna context. The real-life concern of participants that
stimulated their reflections was their support of endogenous
development as Guna scholars and leaders. As well as the main
facilitated reflection process, a range of ongoing development
projects provided additional opportunities for other groups to
reflect on and make sense of adaptive capacity. These included a
bilingual education project led by the Guna General Congress, a
nongovernmental organization (NGO) managed marine resource
management project, and an initiative to build a Guna leadership
school. Ethnographic methods were used both within villages and
within the Comarca governance processes for in-depth inquiry
into particular areas of interest that emerged from the reflection
process. This material was also triangulated with literature
reviews. Grounded theory (Charmaz 2006) guided the
development of theory in a collaborative manner with the
reflection group and led to the final contributions to
understanding the role of social and cultural practice in
supporting Guna adaptive capacity.
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RESEARCH PROCESS AND RESULTS
There were three cycles of action and reflection within the PAR
process through which conceptual clarity was sought, guidance
on where to focus in-depth inquiry arose, and theory was
developed. Figure 1 provides a summarized view of how three
cycles of reflection formed the PAR process. The first led to
understanding of enabling conditions for adaptation; the second
pointed to the skills, knowledge, and practices that create the
enabling conditions; and the third created a deeper understanding
of the difference between adaptive and transformative capacity
of the Guna.
Fig. 1. Three cycles of reflection that guided the participatory
action research process.
Practices that enable Guna adaptation
The CAS framing that informed the research process provided a
starting point for the reflection group to explore and agree on key
determinants of Guna adaptive capacity. Five core elements of
Guna social and cultural practice emerged from the first reflection
cycle as important for underlying adaptive capacity (Table 1). This
work formed the basis for a second reflection cycle that identified
the skills, knowledge, practices, and underlying processes that
were found to be responsible for enabling adaptation in practice
(see Table 1).  
Thematic analysis across the identified knowledge, skills, and
practices led to identification of three main themes of Guna social
and cultural practices: leadership development, personhood
development, and social networking. Each of these key areas was
examined further through ethnographic methods. The major
findings on their relationship to Guna adaptive capacity were
discussed and checked with the main reflection group. The
reflection group agreed that collectively these three areas can be
seen to be crucial for supporting linked social aspects of
adaptation that are recognized as being innovative and equitable.
For each area, we engage with relevant literature to illustrate its
contribution to understanding adaptation in SESs.
Leadership, facilitating dialogue and reflection
Much is already known about Guna leadership (Howe 1974, 1986,
Chapin 1983) and its role in governance. The CAS framing of the
inquiry provided a view of leadership as “a complex interactive
dynamic through which adaptive outcomes emerge” (Uhl-Brien
et al. 2007:314). This view was used to analyze the skills and
characteristics of Guna leaders that support adaptation by
facilitating the interaction of multiple agents to foster dialogue,
reflection, and learning. This approach is similar to that described
by Westley et al. (2013) of transformational leadership catalyzing
change in complex SESs.
 
Table 1. Skills, knowledge, practices, and underlying processes
that build enabling conditions for Guna adaptive capacity.
 
Enabling Conditions for
Adaptive Capacity
Skills, knowledge, practices, and
underlying processes
Use of collective memory Remember oral history
Observe natural cycles
Maintain a relationship with
ecosystems
Context for relationship with nature
through Bab Igar
Interact directly with nature
High social cohesion Individuals have collective identity
Diversity of groups within collective
Strong and tight social networks
Collective management of
resources
Territorial autonomy
Institutional structures
Collective decision-making processes
Management of
relationships with other
knowledge systems
Collective decision-making processes
Filter for incoming information
Structural links to other processes
Input from diverse views
 
The reflection group found that Guna leaders traditionally foster
community adaption primarily through facilitation and guidance
during the communal gatherings that are central to collective
governance in communities and at the Comarca level. Today,
governance is manifest through a mixture of traditional structures
and their associated roles, i.e., ritual specialists and spiritual
leaders, and contemporary administrative and political processes
and their associated roles, i.e., administrative and political leaders.
The communal gatherings take a dialogical format, using
principles such as respect, from the Bab Igar. Another Bab Igar 
principle is the ability to use the heart in decision making, which
refers to the ability to allow emotion, identity, and intuition to
help guide decisions. The way the Guna come together in dialogue
is still largely defined by their spiritual and cultural framing, with
leaders as the facilitators.  
Leadership skills of traditional leaders are built through a long
process of apprenticeship during which they learn specialized
skills; for example, learning to become a curing therapeutic
specialist involves acquiring knowledge of medicinal plants and
therapeutic chants. The apprenticeship also provides opportunity
for development of emotional and social intelligence, and as a
result, produces knowledgeable and wise leaders, capacities
known to be associated with transformational capacity in leaders
(Bass 1990, Goleman 2006). Guna leaders are skilled in reflection,
a practice that is built through the apprenticeship model of
development and is essential for learning and change (Daudeline
1996). Guna leaders also travel and study under various specialist
leaders across their territory and beyond. Their travels and
exposure to other communities build an openness that is
associated with innovation and creativity (Jansen et al. 2009).
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Relational personhood, supporting capacity for participation and
engagement
The reflection group identified the capacity of the wider
community for constructive engagement as critical to a collective
approach to adaptive decision making. Importantly, two main
behaviors of individuals support collective action and adaptive
capacity: contributing as a member of the collective to show
solidarity and behaving as a unique individual to leverage
differences in the collective through the dialogical processes.
These seemingly contradictory behaviors of Guna individuals
were analyzed through Melucci’s (1989) model of collective action
and Harre’s (1998) model of multiple selves. Combined, these
models produce a holistic view of the personhood of individuals
as being made up of multiple selves that enable multiple ways of
engaging for collective action. This notion of personhood moves
beyond the idea of people solely as agents in management of
resources to people who are fully engaged in the SES and framed
understanding of Guna behaviors that support adaptive capacity.  
Guna governance depends heavily on the active participation of
many community members, and collective identity is a motivating
source for participation. Through our analysis of Guna
personhood, the reflection group found that it is the result of
practice in a web of interactions in very socially and physically
tight communities (also described by Chapin 1991, Howe 2001).
Development of personhood mimics the more formal process of
leadership development and is based on experiential learning and
guidance by a diversity of adults who together share the
responsibility of raising children. The diversity of role models
around children builds a view of community life and engagement
with the collective as a diverse endeavor, with multiple and
different ways of contributing to the whole.  
Guna personhood is reinforced through the Bab Igar, which
provides a theoretical framework for reciprocity and respect for
all. What is interesting about the Guna case, however, is that their
relational spirituality promotes individuality in persons. People
learn to engage in the collective from their own knowledge base,
e.g., expertise in fishing, and are encouraged to share their
uniqueness in making collective decisions. As Edge (1998) argues
to be true for Australian Aboriginal society, a holistic view of the
world promotes relational people that interact as unique members
of the group. The agency of Guna individuals, which is a key
driver of adaptive capacity, is developed through their experiential
development as whole persons, and the Guna worldview plays an
important role. This is significant for adaptive capacity, because
it provides diversity that is key to transdisciplinary decision
making (Apgar et al. 2009) and managing complexity.
Resilient social networks, supported through informal interactions
The third group of practices we found to be important for adaptive
capacity relate to how the Guna build a web of interactions
through which adaptive capacity is fostered. Social networks
analyzed as part of social capital (Putnam 2000) have helped us
understand the value of bridging links, those that link across
different groups, communities, and scales. For adaptive
governance, bridging and cross-scale linkages have been shown
to be important (Singleton 1998, Olsson et al. 2004, Carlsson and
Berkes 2005, Hahn et al. 2006).  
We analyzed the dynamic process of social networking through
understanding it in situ, looking both at the structures and
functions of social networks in Guna Yala. In communities we
found that interactions continuously create new interest groups
that form around entrepreneurial or other activities. The groups
are connected through leaders who come together in the collective
decision-making forums to share information from diverse
community activities and interest groups, e.g., from youth cultural
groups to a women’s savings group. It is not the formal structures
of governance that enable information to be shared across groups,
but rather the organic and informal interactions in community
life that create a web of interactions through which adaptation
emerges. The dynamic nature of the changing roles of group
leaders means that the network does not become vulnerable
because of dependence on only a few hubs to maintain bridging
links.  
To understand the relationships created between those involved
in governance processes, we also looked at the network structures
and social functions across scales, from the community to the
Comarca level. We found that cross-scale links are encouraged
through identification of specific roles for bridging. The sikwis 
are people who do not necessarily hold a formal leadership role,
but who are considered important for information sharing
because of their roles in other spaces and are called on during
collective forums. These links extend beyond the Comarca. For
example, NGO leaders are recognized as important for sharing
information from the external spaces that is relevant for Guna
governance. We also found that it is mainly through informal
relationships between those engaged in governance processes that
information sharing is ensured. In this way Guna governance
structures and processes enable the web of interactions through
which adaptation emerges.  
In the language of networks, Guna social networks in
communities and in their Comarca governance processes mimic
the “small world” network typology (e.g., Watts and Stogatz 1998,
Cumming 2011) that brings a number of benefits that support
resilience. Although this analysis of Guna networking did not
reveal any surprises, it helped us understand the role that cultural
practice plays in supporting interactions that are akin to the
shadow networks that Pelling et al. (2008) describe as important
to overcome social barriers to adaptation.
Guna cultural practice fostering transformative capacities
The final reflection cycle with the reflection group reminded us
to look across the three areas of Guna practice found to be
important for adaptive capacity. The CAS framing of the design
and analysis instructed us that it is not one variable that leads to
adaptive capacity or system resilience, but rather, it is how the
variables mesh together to enable a system property to emerge.
The reflection group agreed that a more holistic view of
adaptation would be enabled by building on the in-depth analysis
of the key practices and seeing how they link through looking
across them at the governance processes through which change is
fostered. We could discern two different levels of change, akin to
adaptation and transformation. Upon deeper reflection on the
two levels of change, we found that as well as the practices that
enable adaptation, i.e., leadership, personhood development, and
networking, certain cultural practices of the Guna demonstrate
how additional skills are developed to open up the potential for
transformative change.  
The Bab Igar framework of the Guna that guides individual and
collective decision making makes explicit the unity in the system,
while recognizing that different views and mental models are part
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of it. Individuals can see themselves as parts of the whole, which
affirms their views and, in so doing, creates a safe space for
collective critical reflection and creativity. The safe space is most
obviously achieved through ritual practice. The Guna engage in
various forms of individual and collective rituals that are all
celebrated in the Bab Igar and have caught the attention of many
ethnographers over the years (e.g., Chapin 1983, Sherzer 1990,
Howe 2009). Our interest in transformative change from an SES
framing revealed particular capacities that are built through ritual
practice.  
The coming-of-age ritual of young women, for example, is
composed of several events that can take place over a number of
years, some of which are the most awaited social events. Young
girls who experience this rite of passage engage in periods of
isolation and instruction that together provide opportunity for
critical self-reflection in an emotional setting. Van Gennep’s
(1960) concept of “liminality” describes the transition that
individuals go through as they journey to a new identity and
reality. Young girls experience such liminality and emerge as
women. Through analysis of this process, we found that their
experience indicates that capacity for critical self-reflection and
creativity is built through engagement in rituals. Young girls
reported that a heightened sense of identity develops through the
process, which is critical to the adaptive process and personhood
development described in the previous section. This particular
ritual experience provides an excellent example of how a Guna
ritual builds capacity for critical self-reflection and enables
development of new paths forward for individuals. Many others
provide similar opportunities, and a majority of Guna people
living in the Comarca continue to engage in them. As a
consequence, most Guna individuals have had some experience
with critical self-reflection, a skill that is pivotal to deep
engagement.  
The war uet (known by other names as well) ritual of the Guna
is the best example of how ritual enables collective reflection for
transformative change. It is engaged in infrequently, only in times
of crisis and social imbalance caused, e.g., by sudden deaths or a
malaria epidemic. During a war uet ritual, the community is
involved in a collective gathering that lasts eight days, guided by
a ritual specialist who uses chanting to enter the spirit world to
engage with the underlying cause of the disruption. Although the
Guna smoke tobacco collectively during the ritual, its use does
not have evident physiological effects such as those from use of
hallucinogens by Amazonian tribes, which have also been
reported to support transformation (Lewis 2008). For the Guna,
the collective experience of the ritual contributes to public
liminality or, as Turner (1974) calls it, “communitas,” a collective
experience during which people feel connected. Communitas is
visible in rituals such as those that occur during rites of passage
and times of crisis. These are liminal, or transition, times when
society is at a crossroads. By helping people to step out of their
normal social structure, these rituals provide people with an
opportunity to reflect on that structure and to develop new and
innovative pathways forward.  
The two examples of Guna rituals described illustrate how
cultural and spiritual practices are effective tools for providing
individual and collective safe spaces for critical reflection, deep
engagement, and innovation. These individual and collective
capacities offer a vehicle for overcoming the key challenges faced in
bringing forth transformative change.
DISCUSSION
The Guna case study has shown how exploring adaptation and
transformation through in situ cases that recognize cultural and
spiritual practices can deepen our understanding of the practices
that the adaptive governance (Dietz et al. 2003, Folke et al. 2005)
model has identified. It seems that the creativity and innovation
required in responding to opportunities for change are driven
through these cultural and spiritual practices. At the heart of
managing complexity lies the ability to manage innovation and
conservation within a CAS (Anderson and McDaniel 2000,
Rammel 2005). The Guna use the Bab Igar, which provides a long-
term coevolutionary view together with dialogical and
transdisciplinary practices that enable new solutions. The cultural
realm of life and enacted agency through the Bab Igar is important
for managing such paradoxical systems.  
The three areas of practice that emerged as important for Guna
adaptive and transformative capacity connect with and extend those
recently reported by others (e.g., Ross et al. 2010, Berkes and Ross
2013, Maclean et al. 2014). Leadership is discussed in the resilience
literature (e.g., Westley et al. 2013), and our findings build on this
to illustrate the central role that cultural practices of leadership
development play in enabling leadership in SESs. Understanding
social networks, particularly the role of shadow networks in
adaptive governance, is discussed in the literature (e.g., Olsson et al.
2006), but the Guna case study adds depth to our understanding of
how they are developed through cultural practice.  
Personhood, however, is less discussed in the literature. The cultural
practice lens used in the case study has revealed that human agency,
a core motivator for social change and therefore adaptation and
transformation in SESs, is nurtured through nested levels of
collective engagement from the family to the community and
requires use of rituals. Further understanding of agency at the
individual level and the seemingly contradictory behavior of
engaging from one’s own perspective mediated through collective
identity and the role this plays in supporting adaptation are areas
worthy of more attention in the study of SES dynamics.  
As Crane (2010) has highlighted, recognition of the material, social,
and symbolic landscape contextualizes the experience of change,
and in the case of the Guna, it is the Bab Igar that guides their
change process through providing both a framework and guidance
for behaviors and practice. Like other indigenous frameworks, it
couches well-being in a cultural and spiritual understanding.
Further, it guides decision making through ensuring that people
link the context of the present with past experiences and categories
of interpretation, the impact of the current experience, and its likely
effect on future generations. This builds a richer picture around the
argument of Folke et al. (2005) that using social memory is critical
for adaptive governance. It also highlights Olsson et al.’s (2004)
identification of the need for a comprehensive framework to guide
adaptive governance. The Guna enact the human dimensions of
resilience that relate to imagination, anticipation, and motivation
of collective action (Davidson 2010) through their spiritual framing
and collective practices, building relational personhood, dialogical
leaders, and resilient social networks. Our inquiry into the situated
experience of adaptive capacity of the Guna people adds to current
understanding of adaptive and transformative capacities an
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appreciation of cultural and ritual practice as underlying
processes that both build and leverage latent adaptive capacities
(Pelling and High 2005).  
Beyond being able to learn and change, the Guna are also able to
critique and reimagine the current system when a felt disconnect
between values and day-to-day life occurs. The war uet rituals
enable this questioning through a guided process that emphasizes
identity and belonging, thus creating a safe space to enter what
are normally challenging collective spaces. At times of crises, the
Guna are able to respond not just through using information that
is available at hand, but also by using their individual and
collective capacity to reflect in a deeper sense. What the Guna
show us is that the agency that leads to transformative change is
developed through spiritual and ritual practices that individuals
engage in throughout their lives. As a result, these individuals
collectively become open to and therefore activate their latent
adaptive capacities. Without an appreciation of Guna cultural
and spiritual practice, it would be difficult to understand how they
foster transformative change or how it is distinct from adaptation.
CONCLUSION
We have claimed that longstanding indigenous practices provide
ideal case studies for investigating processes of resilience and
sustainability that combine social and ecological systems. We have
also argued that building understanding of human agency is best
done through in-depth analysis and engagement that enable a
view of social and cultural practice in situ. We focused the
collaborative study on understanding processes of social change
that support adaptation and transformation. Our starting point
was to recognize that these levels of change are intricately linked
within SESs and are differentiated by the depth of change they
represent.  
Through building a holistic understanding of the Guna
governance system and engaging with Guna leaders to ensure
their voice in the process and analysis, we have shown that
adaptation and transformation are nested. At one level, open,
networked processes of governance and management allow for
the emergence of collective responses and decision making
concerning particular challenges. At a second, deeper level,
cultural and spiritual processes are woven into the governance
process when faced with critical challenges to the SES. These
processes and practices tap the creative and innovative potential
of the culture and people through the creation of safe spaces for
the expression, emergence, and enactment of adaptive and
transformative possibilities. [1] Recently the Guna have developed
a standardized orthography for their language in which the letter
“g” replaces previous use of the letter “k.” In this paper we use
the new orthography while recognizing that many references and
earlier writing on this topic still use the word Kuna.
Responses to this article can be read online at: 
http://www.ecologyandsociety.org/issues/responses.
php/7314
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